Cement Kiln dust (CKD) is a byproduct materials, formed in the kiln during the cement clinker production operation. . In this paper order to meet environmental requirements CKD used as filling particles to fabricated composite with polyester resin. Small percentage of fiber glass added to the CKD/Polyester composite to enhance their mechanical properties. Impact and hardness tests for composite showed that the presence of CKD improved both impact strength and hardness for the composite, while fiber glass shows significant increasing in impact strength of composite but has no longer influence on the hardness.
Introduction
Recycling means any recovery operation by which waste materials are reprocessed into products, materials or substances whether for the original or other purposes. On the other hand, Recovery means any operation the principal result of which is waste serving a useful purpose by replacing other materials which would otherwise have been used to fulfill a particular function, or waste being prepared to fulfill that function, in the plant or in the wider economy. Byproduct dust (CKD) is a particulate mixture of partially calcined and unreacted raw feed, clinker dust ash, enriched with alkali sulfates, halides and other volatiles.
In general, the waste material divided into two main types which are hazardous and non-hazardous. Non-hazardous waste is those do not meet the US Environmental Production Agency (EPA)'s definition of hazardous waste and are not municipal waste. EPA categorized (CKD) as a special non-hazardous material [1, 2] . Some of the CKD is recycled back again with the clinker but the amount are limited by the alkalinity requirements for Portland cement. However, most of CKD is disposed. In 2006 USA generated 2563000 metric tons of CKD, 1403000 metric tons were reused beneficially while 1160000 metric tons send to landfill and in Iraq there were about 640000 [3, 4, 5] .
Many researches done to recycle CKD, most of these researches concentrated on use of Cement Kiln dust as filler on asphalt cement or as stabilizer agent. Mixing of CKD and the waste of shingles with the soil in the asphalt cement improve the compressive strength for it [6] . On the other hand, add CKD with the other filler at different concentrations can improve the tensile strength of asphalt concrete [5] . Also, using CKD with Homra in conventional ceramic as composite contents can improve their mechanical and thermal properties [7] . Thaha investigated replacement of Portland cement with four different types of CKD in the development of low-strength materials. The results showed that the different percentages of CKD can developed the properties the asphalt [8] . In the resent years some researches done by using Cement Kiln Dust to reinforcement polymers. Study on the effect mixing (CKD) fine particle with epoxy resin reveals that the presence of these particles enhances the sliding wear resistance of epoxy resin [9] .
In the resent paper, Firstly CKD used as a filling particles to reinforcement polyester resin alone and secondly mixed with a small percentage of fiber glass with different percentages. Impact strength and hardness measured for the samples to investigate the influenced of adding the CKD on the mechanical properties of the polymers.
Experimental

Fabrication of composites
Cement kiln dust gotten from kubaisa cement plant (180km) west of Baghdad. Cement dust powder passing sieve no.8 (2.36mm) to get rid from impurities and to got same particles size. Polyester resin (density 1.1g/cm 3 ) was mixed with Cobalt Octoate which acts as accelerator of polymerization. (2wt. %) of Methyl ethyl ketone peroxide (MEKP) was added to the polyester resin which is acts as a catalyst and initiator of polymerization to the resin. After that, CKD powder mixed with polyester resin by the mixer for 5 min. The hand lay-up molding is used to prepare the composite. Five fabricated composites were prepared with Effect of CKD and fiber glass 3 different percentage of CKD powder and polyester resin. Anther samples fabricated by adding fiber glass to CKD/Polyester mixture to fabricated composites same to three of above CKD/polyester composite percentages. Also, hand lay-up molding used and the mold subjected to (10 ton) pressers to complete the fabrication process. 
Hardness test
Shore D hardness tester used to measure the hardness for the samples. The samples fabricated with a completely flat surface before carried out the test which is very necessary to get good results. Hardness test carried out according to ASTM D2240. The specimen is first placed on a hard flat surface. The indenter for the instrument is then pressed into the specimen making sure that it is parallel to the surface. The hardness is read within one second of firm contact with the specimen. The test specimens are generally 6.4mm thick.
Result and Discussion
3.1. Impact strength Fig.1 . exhibit the effect of CKD filler concentrations in impact strength of polyester composite. It was found that the impact strength of the composite increased with the increasing of the CKD fillers. The best Impact strength result obtained for the samples of (40wt. %) CKD. However, increasing of CKD fillers percentage in the polyester composite deceased the impact strength of the composite and at the percentage of (80 wt. %) CKD the impact strength dropped to the value less than the impact strength value of the small concentrations (30wt. %). It was clearly to observe from the figure that the best result take place with the fillers concentrations between (40 to 50 wt. %) of CKD. The increment in impact strength of polyester composite with the CKD fillers is due to the capability of the fillers to resist the propagation of the crack before the facture take place. In addition, good interaction between the fillers particles and the polyester matrix would increase the strength of the composite. This is attributed to that the interlocking of polyester into the pores region of the fillers [10] . Fig.2 . illustrate impact strength for three weight percentages of CKD fillers and fiber glass according to the results obtained from the last curve. Fiber glass percentages differ from (6 to 13 wt. %) for these three reinforcement materials. Test result shows increasing in impact strength with the increasing of fiber content for this small limit of fiber glass weight percentage unless for the 30%wt. which decreased with the increasing in the fiber glass contents. Among all the samples best result was for A4 sample (13.277 J/cm) which unexpected due to the results obtained in the fig.1 . This could be attributed due to the good interaction among the contents in this weight percentage which was reflected on the very good resistance against crack propagations Results for C4, A3, A2 and C3 respectively supported this assumption. So the best impact strength results for CKD/fiber glass/polyester composite for little fiber glass contents could be in that range of weight concentrations. Hardness gives good information on the microstructure of polymer composite. So, good mixing give homogenous composite. The result shows that an increase in CKD fillers increased the hardness of the composite. Fig.3 . shows the change of the hardness with the change in the CKD weight concentration. However, good result obtained from the specimens B1, C1 respectively. On the other hand, other specimen shows hardness results closed to those best results. Fig.4 . illustrate the hardness test results for CKD/Fiber glass/ composite. The results show that the adding of fiber glass to the composite no longer increased the hardness to the composite. Best result obtained for B4, C4, and B3 respectively, these result indicated that the good hardness obtained was to the same composites weight percentage for the low fiber glass contents that showed good impact results. 
Conclusions
In general, the present research shows that the cement kiln dust can be used as good fillers to product new composite and reduced the cost of materials. The results indicated that for this small range of fiber glass percentage between (6-13wt.), the best results obtained from CKD fillers contained in polyester composite lied in the range of (22-37%wt) CKD weight percentages. Adding CKD to polyester resin increased both impact strength and the hardness for the composite while, adding fiber glass has significantly increased the impact strength of composite but has no influence in the hardness of composite.
